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the muscle during the previous thoracotomy and the 
length needed to reach the bronchus stump without 
tension. The thoracotomy was placed on the lower 
margin of this projected skin island. The sixth intercos- 
tal space was used to enter the thorax; the already- 
present horacostomy was used as part of the approach. 
On inspection, the parietal pleura was greatly thickened 
and the pleural cavity was greatly reduced in volume. 
The bronchial leak was easily recognizable by the 
remaining metal staples in the edge of the fistula. The 
bronchus was embedded in dense, fibrotic tissue. An 
effort to close the open stump by direct suturing failed 
because of the tension needed to close the lumen and 
the fragility of the bronchus wall. The deepithelialized 
LD flap was mobilized. The epidermis was removed 
from the skin island. The island was cut free, with care 
taken to preserve the perforating vessels from the 
underlying muscle. The LD was mobilized as far as the 
axilla. To fascilitate dissection, an additional incision 
was made on the lower margin of the axilla. This 
allowed easy identification and preservation of the 
thoracodorsal vascular pedicle. The LD tendon was cut 
to gain more mobility. The lateral part of the third rib 
was resected to create an easy and direct access to the 
pleural cavity. The flap could easily be positioned to 
allow the dermal surface to cover the open bronchus 
without any tension. The bronchus was now closed with 
U-shaped sutures (Vicryl 1-0; Ethicon, Inc., Somerville, 
N.J.), taking the dermis on one side, passing through 
the opposing sides of the bronchus, and taking the 
dermis on the other side and back again (Fig. 1). With 
this technique, three sutures effectively closed the 
bronchus. The dermal flap was then spread out over the 
surrounding mediastinum and fixed with sutures. The 
thoracotomy was closed, with the window thoracostomy 
left open to ensure adequate drainage in the postoper- 
ative period. 
Recovery was uneventful. The patient was discharged 
from the hospital after 14 days. Gauze packing of the 
pleural cavity was continued on an outpatient basis. In a 
few weeks, the cavity became smaller. After 1 month it 
was no longer possible to introduce packing, and after 2 
months the thoracostomy had spontaneously closed. 
Bronchoscopy showed a healed bronchus stump. Com- 
puted tomographic scan showed the myocutaneous flap 
covering the bronchus (Fig. 2). 
Conclusion. Advantages of the deepithelialized myocu- 
taneous LD flap over other flaps 2-4 are the proximity of 
the donor site, the reliable blood supply, and the tensile 
strength of the flap's skin. The LD flap provides a useful 
tool in the repair of bronchopleural fistulas after pneu- 
monectomy and for prevention of such fistulas in patients 
at high risk. 
REFERENCES 
1. Smolle-Juttner F, Beuster W, Pinter H, Pierer G, 
Pongratz M, Friehs G. Open window thoracostomy in 
pleural empyema. Eur J Cardiothorac Surg 1992;6: 
635-8. 
2. Muller LC, Abendstein B, Salzer GM. Use of the 
greater omentum for treatment and prophylaxis of 
anastomotic and stump dehiscence in major airway 
surgery. Thorac Cardiovasc Surg 1992;40:323-5. 
3. Kamei Y, Moriura S, Ikeda S, et al. Combination 
gastric seromuscular patch and omental pedicle flap for 
bronchial fistula. Ann Thorac Surg 1993;56:366-8. 
4. Zimmerman T, Muhrer KH, Padberg W, Schremmle 
K. Closure of acute bronchial stump insufficiency with 
a musculus latissimus dorsi flap. Thorac Cardiovasc 
Surg 1993;41:196-8. 
5. Asamura H, Naruke T, Tsuchiya R, Goya T, Kondo H, 
Suemasu K. Bronchopleural fistulae associated with 
lung cancer operations: univariate and multivariate 
analysis of risk factors, management, and outcome. J 
THORAC CARDIOVASC SURG 1992;104:1456-64. 
BRONCHOPLEURAL FISTULA AND MECHANICAL VENTILATION: A SIMPLE TECHNIQUE OF 
MANAGEMENT? 
Elias G. Chaddouk, MD, Grenoble, France 
A 64-year-old man weighing 82 kg was a long-term 
heavy smoker who was followed up for emphysema. He 
was hospitalized in February 1994 for dyspnea with 
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effort. One week later, during an exercise stress test, he 
had an acute ascending aortic dissection and was oper- 
ated on to implant an aortic composite graft (method of 
Bentall). Pleural cavities were drained through two 
mediastinal chest tubes. Weaning from extracorporeal 
circulation was difficult, and prolonged inotropic sup- 
port was needed. 
Chest tubes were connected to suction (30 cm H20 
pressure). Continuous air bubbling in the left drainage 
system appeared at postoperative hour 26. Chest infection 
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Fig. 1. System to provide chest tube occlusion through- 
out inspiration during mechanical ventilation. When in- 
flated, balloon blocks drainage. At onset of exhalation, 
balloon is deflated, drainage occurs, and formation of 
tension pneumothorax is prevented. 
occurred on the third day, so antibiotic therapy was 
started. Sedation and mechanical ventilation were contin- 
ued at an inspired oxygen fraction of 50% to 60%. 
A chest scan on the nineteenth day showed a huge 
emphysematous bubble in the right upper lobe with 
bilateral parenchymal lesions. By the beginning of the 
fourth week, the patient was able to breathe with an 
endotracheal tube for 2 or 3 hours daily, but a right 
pneumothorax suddenly developed and was drained by a 
resident. Air leakage almost completely disappeared by 
the fifth week, and the patient could breathe spontane- 
ously through his tracheostomy for a whole day. 
The patient's condition deteriorated on the postopera- 
tive day 37. He was in septic shock. A high-flow right 
bronchopleural fistula (BPF) reestablished, causing an air 
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Fig. 2. Three intervals of 15 minutes each with, without, 
and again with the balloon valve system. Patient is on 
spontaneous respiration with a mechanical assistance of 
25 cm H20 pressure. Sa02, Oxygen saturation; CVP, 
central venous pressure. 
ventilation* were tried without satisfactory result. The 
drainage bottle was removed from suction because it was 
considered to be promoting air leak. 
A few days later, the patient's general condition had 
been ameliorated but sedation and mechanical ventilation 
were maintained. The main problem was the persistance 
of right BPF, which caused an air leak estimated to be at 
least 45% of each tidal volume. The option of surgical 
treatment was rejected by both surgeons and anesthesiol- 
ogists. On postoperative day 50 (13 days of the right BPF), 
a system was designed to reduce air leak and to ameliorate 
lung ventilation. 
Method and material. A small plastic cylinder (7 cm in 
length) with a hermetic ap to which was attached two 
small-bore pieces of tubing was used to construct a valve. 
On the inner face of the cap, one finger of a surgical glove 
was fixed (in from of a balloon) on one of the two inlets 
leading to a piece of small-bore tubing. This tubing was 
connected to the ventilator circuit. The other tubing 
connected the inside of the cylinder to the outlet of 
*Principal regimens that were tried are as follows: intermittent 
positive-pressure ventilation with deep sedation and myore- 
laxants; synchronized intermittent mandatory ventilation; dif- 
ferent inspiratory/expiratory ime ratios; different waveforms, 
with or without positive end-expiratory pressure; and sponta- 
neous respiration with mechanical ssistance of pressure. A
high-performance ventilator (Cesar) was used. 
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chest-tube bottle. A small hole (5 to 7 mm in diameter) 
was made in the body of the cylinder. This hole served as 
the only outlet for air leakage, and it closed with every 
mechanical inspiration. This caused the balloon to inflate 
(Fig. 1). The system was changed aily. A fresh, aseptic 
system was manually prepared near the patient. This 
required 5 minutes of hand work. 
Results. The result was immediate. Expired volume 
rose from 7.5 L/rain to 13 L/min. Ventilation was main- 
tained on synchronized intermittent mandatory ventila- 
tion. Transcutaneous oxygen saturation rose from 93% to 
96%. Blood pressure and heart rate remained unchanged. 
One day later, the patient was on spontaneous ventilation 
with inspiratory assistance of 25 cm H20. To verify the 
efficacy of our system, the balloon valve was removed for 
15 minutes (Fig. 2). The system proved efficacious with 
whatever mode of mechanical ventilation was used. 
Daily radiographs howed no residual pneumothorax. 
Respiratory function continued to ameliorate and the 
BPF sealed completely on the twenty-first day of applica- 
tion of the system, so the pleural tube was removed. 
Definitive weaning from mechanical support was never 
possible. The patient's condition deteriorated progres- 
sively, and he died on the 159th day of intensive care (88 
days after the sealing of his BPF) of multiple organ 
failure. 
Discussion. In a case of an inoperable BPF, all tech- 
niques of ventilation should be tried, l 'z as should a 
pleural drainage system. 35 The technique described here 
seemed efficacious, but further trials are necessary for 
evaluation. The risk of tension pneumothorax is rela- 
tively low with the technique because any high pleural 
pressure is transmitted to the valve and opposes infla- 
tion of its balloon. 
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ACQUIRED AORTOPULMONARY FISTULA IN PSEUDOANEURYSM OF THE AORTA SIX YEARS 
AFTER A BENTALL OPERATION 
Philippe Chevalier, MD, Enrique Moncada, MD, Gilbert Kirkorian, MD, and Paul Touboul, MD, Lyon, France 
Pseudoaneurysm of the ascending aorta is a rare and 
serious complication after composite graft surgery for com- 
bined disorder of the aortic valve and ascending aorta. 1
Rupture of these pseudoaneurysms usually results in death 
caused by tamponade. In this article, we present an excep- 
tional case of pseudoaneurysm of the ascending aorta com- 
plicated by fistulization into the pulmonary artery trunk. 
A 72-year-old woman was admitted to our hospital with 
dyspnea for 3 weeks. Six years before she had undergone 
a Bentall-DeBono procedure involving a composite con- 
duit with a mechanical valvular prosthesis. At this time, 
there was no clinical evidence of Marfan syndrome, but 
aortic parietal biopsy showed signs of cystic medial necro- 
sis. The symptoms began suddenly with constrictive ante- 
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rior chest pain associated with hemoptysis and progressive 
congestive heart failure. On admission the patient had 
marked dyspnea with orthopnea. Physical findings in- 
cluded cyanosis and a rough grade 4/6 continuous murmur 
maximal at the second right intercostal space. Blood 
pressure was 100/60 mm Hg on both arms. Electrocardio- 
gram showed sinus rythm with normal conduction. 
Two-dimensional echocardiography showed good left 
ventricular contraction and a large eccentric pseudoaneu- 
rysm of the ascending aorta arising from a dehiscence at 
the distal aortic anastomosis. Doppler echocardiography 
showed an important systolic and diastolic flow from the 
ascending aorta into the truncus pulmonalis. 
At aortography, the aortic root appeared markedly dilated 
and contrast medium passed from the ascending aorta to the 
proximal part of the pulmonary artery (Fig. 1). 
Four hours after admission the patient underwent 
thoracotomy. The ascending aorta was dilated to a maxi- 
mum diameter of 10 cm just above the coronary arteries 
down to the origin of the brachiocephalic artery. Total 
dehiscence at the distal aortic anastomosis was found. A 
